C = The Factor for Cover and Management

There are 10 RUSLE "C" & "K" factor zones in
Kansas as shown in Figure K-1. Each zone is
represented by the climatic database for a
selected city. Those cities are Ness City,
Norton, Concordia, Manhattan, Coldwater,
Wellington, Chanute in Kansas; Springfield
and Burlington in Colorado; and Shenandoah,
lowa. “C*" factor tables have been generated
for each of these zones except 82T and
83T-B. “C” factors developed in Zone 88A will
be used for Zone 82T and “C” factors
developed for Zone 88B will be used for Zone
83T-B until values are developed that are
consistent with adjoining states.

The "C" factor tables are constructed for the
user to choose the "C" factor for the crop
being planted and evaluate the impact of the
previous crop in the rotation considering the
tillage system being used.

*C* factors are shown in Table C-6. These
pages are a family of tables and graphs that
display values by the crop to be planted and
the preceding crop. "C" factors are displayed
by tillage type for several levels of residue
cover after planting at an average yield level.
Yield information is presented in Table C-1.

Each "C" factor zone has a corresponding
table (Table C-1) and is based upon the listed
yield levels. These yield levels represent a
medium or average yield for the “C” factor
area.

*C* factor tables contained in the Kansas
FOTG are relevant to each individual “C”
factor zone throughout Kansas.

Table C-1 will change from zone to zone
depending on the climatic station used to
generate the table.

The residue cover value necessary for "C"
tactor development can be determined by
estimating residue production and reduction
for planning purposes or precisely measured
in the field. Tables C-2, C-3, and C-4 can be
used to estimate residue quantities for
planning purposes. Average crop yields and
the corresponding residue value from Table

C-2 can be used to determine initial residue
production at harvest. Estimations of residue
reduction can be determined with Table C-3.
The values in Table C-6 were developed
jointly by NRCS and the Equipment
Manufacturers Institute in February 1992.

Table C-4 is used to convert pounds of
residue to percent surface cover.

Each tillage or planting operation leaves a
percent of the residue that was present just
prior to that operation. The numbers in Table
C-3 represent the remaining percentages.

The values in Table C-3 should only be used
as a guide in conservation planning. Residue
amounts left by each operation should be
measured in the field to make necessary
adjustments to table values.

Crop residue has been generally classified as
being either nonfragile or fragile in Tabile C-5.
This is a subjective classification based in
part on the ease in which crop residues are
decomposed by the elements or buried by
tilage operations. Plant characteristics such
as composition, size of leaf stems, density,
and relative quantities of the residue
produced were considered.

Many factors affect the amount of residue left
after a pass with a tractor and tillage or
planting equipment. Residue levels are
sensitive to depth, speed of equipment
operation, and row spacing. When selecting
values from Table C-3 for a specific machine,
consider the following general rules of thumb:

Shallower operating depths leave greater
amounts of residue on the surface while
deeper operating depths bury more
residue.

Slower operating speeds leave more
residue on the surface while faster
speeds bury more residue. Under some
conditions, field cultivators, finishing tools
with field cultivator gangs, and some
planters and drills may return as much
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C = The Factor for Cover and Management, page 2

as 20 percent of the residue incorporated « Convert the calculated residue value to

by previous operations. percent residue cover using Table C-4.

» Excess wheel slippage caused by e Using Tables C-3 and C-5 determine the
improper ballasting of tractor tires can residue value for the period of interest in
destroy valuable residue in the wheel percent residue cover.
tracks. Higher retention values should
be used when dealing with residue in Crop rotation "C* factors can be constructed
excess of 2000 pounds, and the lower by selecting the appropriate "C* factor for
values should be used when residue each crop in the rotation, adding these "C*
amounts are less than 2000 pounds. factors together, and dividing the sum of *C*"

factors by the number of years in the rotation.
Residue Estimation for Planning

To estimate residue reduction:
« Determine the total amount of residue

produced using average crop yield and
values provided in Table C-2.
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C = The Factor for Cover and Management, page 3

Table C-1 - "C" Factor Yields

i (Ness City, Ks Cﬁmate‘ Statlon 16632) :
Norton, KS; Climat Station 16944)

~ Alfalfa (i (Establnshed) o ' (No yleld Ievel mdncated)

Corn, Grain 65 BU/AC
Corn Silage 8 T/AC

Oats 40 BU/AC
Sorghum, Grain 65 BU/AC
Sorghum Silage 6 T/AC

Sorghum/sudan 6 T/AC

Soybeans (Drilled) 25 BU/AC
Soybeans (Row) 25 BU/AC
Sunflowers 1250 LBS/AC
Wheat, Winter 40 BU/AC

‘cmp.t@be Plahted e et | . : : .
Alfalfa (Establlshed) ( No yield Ievel |nd|cated)
Corn, Grain 80 BU/AC
Corn Silage 8 T/AC
Qats 40 BU/AC
Sorghum, Grain 65 BU/AC
Sorghum Silage 6 T/AC
Sorghum/sudan 6 T/AC
Soybeans (Drilled) 30 BU/AC
Soybeans (Row) 30 BU/AC
Sunflowers , 1800 LBS/AC
Wheat, Winter 40 BU/AC

“St§h0n16536) o

dstts I T —Yield Level—
—_ = _—

Alfalfa (Establlshed) ( No yield level indicated)
Corn, Grain 100 BU/AC
Corn Silage 8 T/AC
Oats 40 BU/AC
Sorghum, Grain 65 BU/AC
Sorghum Silage 6 T/AC
Sorghum/sudan 6 T/AC
Soybeans (Drilled) 30 BU/AC
Soybeans (Row) 30 BU/AC
Sunflower . 1800 LBS/AC
Wheat, Winter R S N g 40 BU/AC

—_———————

Each "C" factor area has a corresponding table (Table C-6) and is based upon the listed yield levels. These yield
levels represent a medium or average yield for the “C" factor area.

Section | - General Resource References USDA-NRCS
TG Notice KS-251, 1/00



C = The Factor for Cover and Management, page 4

Table C-1 - "C" Factor Yields (contlnued)

- Alfalfa (Establlshed) A ( No yield Ievel mdlcated)

Corn, Grain 65 BU/AC
Corn Silage 6 T/AC

Oats % 40 BU/AC
Sorghum, Grain 55 BU/AC
Sorghum Silage 6 T/AC

Sorghum/sudan 6 T/AC

Soybeans (Drilled) e 30 BU/AC
Soybeans (Row) 30 BU/AC
Sunflowers 1400 LBS/AC
Wheat, Winter 40 BU/AC

~ Alfalfa (Estabhshed) - B = — (No yteld level mdlcated)

Corn, Grain (90 day 30 rows) 65 BU/AC
Corn Silage (30" rows) | 8 T/AC

Oats T 40 BU/AC
Sorghum, Grain (30" rows) 65 BU/AC
Sorghum Silage (30" rows) 6 T/AC

Sorghum/sudan 6 T/AC

Soybeans (Drilled) 30 BU/AC
Soybeans (30" rows) 30 BU/AC
Sunflowers 1400 LBS/AC
Wheat, Winter 40 BU/AC

Alfalfa (Establlshed) ! (No yleld level mducated)
Corn, Grain (90 day 30" rows) 80 BU/AC
Corn Silage (30" rows) ‘ 20 T/AC
Oats 40 BU/AC
Sorghum, Grain (30" rows) 90 BU/AC
Sorghum Silage (30" rows) 6 T/AC
Sorghum/sudan 6 T/AC
Soybeans (Drilled) R 40 BU/AC
Soybeans (30" rows) 40 BU/AC
Sunflowers 1200 LBS/AC
Wheat, Winter ‘ 40 BU/AC

Each "C" factor area has a corresponding table (Table C-6) and is based upon the listed yield levels. These yield
levels represent a medium or average yield for the “C" factor area.
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C = The Factor for Cover and Management, page 5

Table C-1 - “C" Factor Yields (contmued)

) henandoahf x
She lAJ

Alfalta (Establlshed) | ( No yueld level |nd|cated)
Corn, Grain (S0 day 30" rows) 112 BU/AC
Corn Silage (30" rows) 20 T/AC
Oats s | 50 BU/AC
Sorghum, Grain (30" rows) SO B 100 BU/AC
Sorghum Silage (30" rows) 7 6 T/AC
Sorghum/sudan B, 5 Lt 6 T/AC
Soybeans (Drilled) 50 BU/AC
Soybeans (30" rows) 50 BU/AC
Sunflowers 1800 LBS/AC
Wheat, Winter L 40 BU/AC

Each "C" factor area has a corresponding table (Table C-6) and|is based upon the listed yield levels. These yield
levels represent a medium or average yield for the “C" factor ar ‘

Section | - General Resource References USDA-NRCS
TG Notice KS-251, 1/00



C = The Factor for Cover and Management, page 6

Table C-2 - Residue Produced by Crops

i Ibs/lb grain

N I rain

i3

orghum Silage Stubble
Plant Population: <58,000 Ibs/in/10,000 plants/ac

plants/ac
Ibs/in/10,000 plants/ac

alnFoaE L
in
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C = The Factor for Cover and Management, page 7

Table C-3 - Residue Reduction by Type of Activity

Drills

Hoe opener drills.........coieiiimmiiieciir e 50-80 ....ccociieieiiinnnnanans 40-60
Semi-deep furrow drill or press drill

(7"-12" SPACING) -evueeereirirrsierinirieien e resssses s s ssbacsssssssssnnnansssnane 70-90 oo 50-80
Deep furrow drill with >12" Spacing........cccerervvrmrcieerreiiresserirsecsennns 60-80 ..cccciinireinens 50-80
Single disk opener drills..........eeeieiiiiiiiiiiiie e 85-100....cccciiiiiieciiinennns 75-85
Double disk opener drills (conventional).........c..cccocvevvvvrninineenreene B0-100 ...ccieevrirnrerrennennns 60-80
No-till drills and drills with the following attachments in_standing stubble:

SmMOooth NO-Lill COURBIS ....ceveviriiriiicriiecrrr e e 85-95 ... 70-85
Ripple or bubble COUIErS .......uuviieiiciiitriiitiirentcer e 80-85....ccecieeiiieiiinas 65-85
| BT (=Te X eTe 1F1] (=1 - SO PO OSSR 7580 ceieeiereeeeeceienann 60-80
No-till drills and drills with the following attachments in flat residues:

SMOooth NO-Lill COURETS ..ottt 65-85 ...cceeeirieriireinennaens 50-70
Ripple or bubble COURETS ......ccoiiieiieiericririiitinc e 60-75 ..neereceiereenenanae 45-65
Fluted COUREIS .....coiieiieee e e e ereress st e s nnans 5570 coeeeieeeeeerervreninnas 40-60

Air Seeders: Refer to appropriate field cultivator or chisel plow depending on the type of ground
engaging device used.

Air drills: Refer to corresponding type of drill opener.

Row Planters
Conventional planters with:

0= T 1= =T = 85-95 ..o, 80-90
Staggered double disK OPENErs .......ccovvviiiriiiiiiiicircccn e 90-95 ...coieieiieierreereereeans 85-95
Double disk OPENETrS ......oiveieiiierimrnierenmisierirereiereir e sssaeseassassens 85-95 ..., 75-85
No-till planters with:

SMOOLh COURBIS......cceiirriiririieicinneien s s 85-95....ccoiiiiiiiinnnenee 75-90
2 {0 L eTaT U (= =3 75-90 oo, 70-85
FIUtEA COUIETS .....viveeeiieiereieicieiecesser e e esereeeaessae e ecesasesee e e e s nnnan 65-85 ...eeeieiieirieieieeenes 55-80
Strip till planters with:

2 0r 3 Fluted COURErS ........cocoiiivirirnrinreninern i e nnenee 60-80...coeeieiiieiiiieneene 50-75
Row cleaning deviCes ..........ccivvrveireviiiinimmrieecrnniseeiisiiiseisesssenons 60-80...ccceeevrriererenananaes 50-60

(8"-14" wide bare strip using brushes, spikes
furrowing disks, or sweeps)

Ridge till planter..........ccveeneeriiciiiiinirienie e 40-60 ..cccruiereirrncnnnnnne 20-40
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C = The Factor for Cover and Management, page 8

Table C-3 - Residue Reduction by Type of Activity (continued)

Climatic Effects

Over winter weathering: *

Following summer Rarvest ...t TR0 65-85
Following fall harvest ......cccicreenimerisissssissessenssisessssssnsnnasnarans T BOFEE -..oovisacsasorssnsarnasns 70-80

Field Cultivators (Including leveling attachments)

Used as the primary tillage operation:

SWBEPRS 12%20" ..ciirimiiitiianarsiisisinssreis ferm vl i s BO-BRE e 55-75
Sweeps or ShoVels B"-T12" ........iieiinurenssinimarmaiisnsnissssdisiessanise BETD i 50-70
EIICKIOGE POINAE «ovons v ansmmaysmssssamsentontonassnsmnsspmpssyiospons spsurssssedreesnanssns 35-60 ...corerersnsrnenisenainns 30-55

Field cultivators as secondary operation following chisel or disk:

SWOERE T RPO i i R SR 1112 27| o RO 60-75
Sweeps or SHOVEIS B"-12%........vciimisimmisesnmrninnsaiisaiiieatisssnnaee TR il 50-60
DUCKIOO POINES c.evarreessrsnsserssosssisesnranensrnnasssssrassssrusssrsssisssntrssansnsans QDT s eiressnvansonsngronsonins 35-50

Finishing Tools

Combination finishing tools with:

Disks, shanks, and leveling attachments ........ccciiiinniinianinnne. BO-T0 insiiimiiinia 30-50
Spring teath and rolling BASKEL ............ussisssmsnisiisissimsitionsssiasins d DI visisssbiaansesssssitisiaw D070

Harrows:

Sprngtodth (B0l INBY st pursns DB e msrsimirisssnna ) D
Spike 100th...iinaniiimimn i 1090 v 60-80
Flestine Yool o s sasnamnnamssmmmsingunmnd I ssaninisivisiims 1 0200
Roller harrow (CUIPERCKET) ceeeevrrecreersreersrnnsssernesrssssnsesasspenressnsess B0-80 iiicniiiniinianinnsnnna. 80-70
PACKET TOHBT .ceeeeeeeeicceeeiraimrasessersrnssesssnsessmsnnsnenerensseresssssspessossosssns 30288 vireriiirinisesnnennnnn.. 890-85

Rotary tiller:
Secondary operation 3" deep.ciiuiimeiiriisisisspastivierss G000 s i« 2040
Primary:operation 8% deep vissiivaishniibaindsians fiaasaTh-ED tniiissidnasnd: 15

Rodweeders
PLAIY POLEDY T coiinivsnsis cimsninmasisiaminssasmssieiismmnsams s B0 sesressmmspiessissnnesns OO
Rotary rod with semi-chisels or shovels ...t 70-80 ... 80-70

Strip Tillage Machines
Rotary tiller, 12" tilled on 40" rowS......cccoooceeicinnnnnrsrnsernrce e 8079 s 50-60

*In northern climates with long periods of snow cover and frozen conditions, weathering may reduce
residue levels only slightly while, in warmer climates, weathering losses may reduce residue levels
significantly.
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C = The Factor for Cover and Management, page 9

Table C-3 - Residue Reduction by Type of Activity (continued)

Remaining =
Fragile
Percent:. . <

.Percent Residue
Nonfragile - = = ™
‘i Percent:. . ..

Row Cultivators (30" and wider) |
SiNGIe SWEEP POF FOW.....cuieiiiiiiiiiiiieiniinensetnersnsnsssisissansnsnsnsanssssasanaes 7590 cciiieriiriiiiiienieciraes 55-70

Multiple SWEEePS Per rOW........ciciviviniriiiicncsnrsrenereninranninrassiasessens boseaens 7585 ovviieiiirireeinerannnnes 55-65
Finger wheel cultivator ... e B5-75 vt 50-60
Rolling disk CUltiVatOr .........cocoviiemmimiiiiiier et erene s bevarane 45-55 ..o 40-50
Ridge till cultivator.............cciiiriinemmmiieeinree e snab s 20-40 ..covieieieiirrninnee 5-25
Unclassified Machines

Anhydrous appliCator ...........cicueieeiicniinnieicininenicnnsnsssensssshrennsas 75-85 ...ivririiiiiriciiiinnens 45-70
Anhydrous applicator with closing disks..........cccocicmrerinccnrecdnnenee. B0-75 ..oererieeicinriiians 30-50
Subsurface manure applicator .......ccccceiiiiiiiiiciiicicrr e 60-80 ...ccemiviiienriererinanes 40-60
Rotary Hoe.......c..iiiiiciiiiininiiiniiniisanni s seasasases s desannnas 85-90 ..o 80-90
Bedders, listers, & hippPers ..o dinesenes 15-30 caoeecieeeierereraeeenrans 5-20
FUITOW QIKET ... ... ceeeeeeetieeeiaercs s e s s s e s e reere s esesessensaeaeessesadaseasans 85-95 ..ot 75-85
MUICh treader.......ccoeerriierircicircciistieiesesesssessensrssseressenanasaansae Joresanes L0 - - T 60-75
Plows

Moldboard PIOw.........c.cccimmiii e es e s sss faesesenae 0-10 it 0-5
Moldboard plow-uphill furrow

(Pacific Northwest Region only) .........coccecevmnivicnnsinnsencsenfossasens 30-40........... reeerreraerenenees --
DISK PIOW ..vvvvrerenrirerereeeererieiieeriiesrssssesasersssesenessssessrsnsesesssssae fanerases 10-20 e 5-15
Machines which fracture soil

Paratil/paraplow “V* ripper/subsoiler ............cccocoeiiinnrvvveneenns b eanensen B80-90 ....ovrerrreeenniiiiininne 75-85
12"-14" deep 20" SPACING.......cccceviriririrenrnirrerinieieissrereseesesns herecasas 70-90 ..coverererrireniienaene 60-80
Combination tools:

SUDSOII-ChISEL.....coiieieeceeiieeecrccreee e srvrecsste et s aasesesansssseesnnnnes 50-70 ..oererivrreierenerannanns 40-50
DiSK-SUDSOIIET .....ccecererceeierereiircriesineiersssisnsesnsssersssrarerensssnsssdossnneans 1 10 2T 10-20
Chisel Plows with

SWEEBPS ....e i criiieeicierieiticierrsssstosesstanstersssnssssssnsssrisensararasssssesssdoesessane 0 2 L O 50-60
Straight chisel spike points ......ccooooiiiiriviiiiiiiiieniiii e R 40-80 .cueeenrirncnaees 30-60
Twisted points or ShOVeIS...........coevviiieriiciiciiinereneineen e B35-70 cnoeeeeeirereeeerereninnns 20-40
Combination Chisel Plows Coulter chisel plows with:

SWEEDS .. ireieriiiranrernr e et e br s ab e s s e se s s ar st anae s e sesanans (51022 210 40-50
Straight chisel spike POINtS ........ccocieeiiininiieieicriren e 30-60 ...ccvvvirinrenrrnneranann. 25-40
Twisted points or ShoVel ... 25-60 ..ccvrenriieraenrarinanes 10-30
Disk chisel plows with:

SWEEPS ... cccirerciicinirirersrasrerer e e s b ne b st e ae s s b aa s nash s s s nane 60-70 cevrerrrrrrrreerreiiinenn 30-50
Straight chisel spike POINtS ........cccoviiimirreiriiiinnirecnerenecan e sranees 30-60 ..cceeireenrerererereeenes 25-40

Twisted points or shovels  20-50 10-30
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C = The Factor for Cover and Management, page 10

Table C-3 - Residue Reduction by Type of Activity (continued)

Undercutters Stubble-mulch sweep or blade plows with:

Sweep/"V"-blade >30" WIdE .......cccvvviriiiieriiiincierierceiee e 75-95 reeeeiiee s 60-80
Sweeps 20"-30" wide .......cooeiiiiiiiiiiiiiiiiann reetrererereaeaereaannaans e 7090 e 50-75
Disk Harrows
Offset

Heavy plowing >10" Spacing........ccocceevumieicnneennne rreereererarerenaranras 25-50 cconiriririirereiereaeeees 10-25
Primary cutting >9" SPaCiNg .......cccorueniieimninneentiene e 30-60 ....euviveraiirannns veeees. 20-40
Finishing 7"-9" spacing .......ccccevveuvennn. eveeens errerererane e neas 10 2 £ ...25-40
Tandem :

Heavy plowing >10" SPacing......c.ecveeereimrererannianune creversirnsnneernerseeress @990 weiiiiriiiiiiieee 10-25
Primary cutting >9" spacing........ crerrenesenreesanraenes cerereennr e aaaes 30-60 .o 20-40
Finishing 7"-9" Spacing ......cccccveveiveeeismneeninninneeens revrerereraeaaeaienares 40-70 cueeeeinmereeereeeenens 25-40
Light tandem disk after harvest, before

other tillage. .................. ceerranranrrarenaanns erevemeresaaneneereetaes crerereeeianans 70-80 ..o 40-50
One-way disk with:

12-16"blade .....cccceveiereccneeens SO cerereeeserrenese e r e e 40-50 ....... . 20-40
18-30" blades............... erereereseerraraeranas cereresrreesanereraneesenats ererensannens 20-40 .ccereeinrienriiinnne 10-30
Single gang (o 1153 R TOUo rerereseerattanesesaarreretennnreas 50-70 .....ccouunes cereneeraeas 40-60
USDA-NRCS Section | - General Resource References
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C = The Factor for Cover and Management, page 11

TABLE C-4 - RELATIONSHIP OF RESIDUE WEIGHT TO PERCENT
RESIDUE COVER

s Alfal cEWheats § & o

e e

: ﬁaj?ﬁeans E S ¢ i
Y T RIS =y 2 -T'ri?_ e e L5 RS
Cover ' Ibs/ac”
5 95 85 135 145 215
10 190 180T TRy 285 440
15 295 275 430 450 675
20 405 380 585 6200 930
25 525 490 755 800 1200
30 - 650 605 - 940 - 890° 1485
35 785 730 1135 1195 1785
40 == =830 EreEs 1845 1420 . 2130
45 1085 1015 1575 1660 2490
50 - 1260 = 1"1';?5' 1825 1925 2890 -
55 1450 1355 2100 2220 3325
60 1665 1555 2410 2545 3820
65 1910 1780 0765 2915 4375
70 2190 2040 3170 3345 5015
75 2520 2350 3650 3850 5775
B0 2925 2730 4235 4470 6705
85 3450 3215 4990 5270 7905
a0 4185 3905 6060 6395 95485

* Values listed for 30, 60, and 90 percent cover vary slightly from those listed in the RUSLE database due to

rounding.
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C = The Factor for Cover and Management, page 12

TABLE C-5 - RESIDUE TYPES
Alfalfa or legume hay Canola/rapeseed
Barley* Dry beans
Buckwheat Dry peas
Corn Fall seeded cover crops
Flaxseed Lentils
Forage Silage Mustard
Grass Hay Potatoes
Millet Safflower
Oats* Soybeans
Pasture Sugar Beets
Popcorn Sunflowers
Rye* Vegetables
Sorghum
Triticale*
Wheat*

* If a combine is used with a straw chopper or otherwise cuts straw into small pieces in harvesting small grain,
then the residue should be considered as being fragile.
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C = The Factor for Cover and Management, page 13

Table C-6 - “C” Factor Values for Kansas Crops

The “C" factor values in the following tables are listed as single year cropping values. The residue levels represent
the percent cover that might be found after the planting of the crop being evaluated. Values may be selected for
fall muich tillage systems, spring mulch systems, fall plow (FP), spring plow (SP) and no-till systems (NT).

To determine average “C” vaiues for a crop rotation, add the value for each crop in the rotation and divide by the
number of years in the rotation.

Cropping systems are often considered No-till systems if there is no disturbance to the crop residue prior to
planting the next crop. If there is any disturbance to the soil surface during the crop rotation i.e., in row cultivation,
deep furrow planting, or mechanical tillage select values from the fall or spring muich tables. The no-till (NT) “C”
factor values represent cropping systems that allow for consolidation of the soil surface during the cropping
sequence.

Please note the all C-6 tables are being provided. You only need to file the ones pertaining to your county. See
Figure K-1 - "C" and "K" Factor Zones in Kansas, which is filed after the K tab. It is on page 2.
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